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GRAPE LUG ^130973 
ABSTRACT OF THE INVENTION 
A stackable and nestable container Is provided which comprises a bottom 
surface and two pairs of opposed side walls integrally Joined with the bottom 
surface and each other to form a substantially rectangular open-top container. The 
uppermost surfaces of the side walls collectively form an upper container rim. A 
container lid is adapted to be received along the upper container rim. Ventilation 
apertures are formed in each of the side walls. Also, each side wall includes a 
pair of column sections. Each column section includes a recessed portion, an 
inner shelf, and a lower column support. The column sections form outer surfaces 
which project outwardly away from the side walls. By using the column section 
design, all the support geometry for the container is located in the comers of the 
container The upper container rim comprises a double thickness of material 
around substantially its entire periphery. The upper container rim comprises a 
single thickness of material only along those surfaces located adjacent to the 
recessed portions of the column sections. With this design, the double thickness 
construction of substantially the entire upper container rim provides the container 
with sufficient high strength for stacking. Further, the single thickness recessed 
portions of the column sections provide suitable surfaces for a nesting 
configuration. However, the high strength of the container is maintained in 
potentially weak single thickness areas by the double thickness construction of the 
lower column supports. Also, with the double to single thickness design, the outer 
surfaces of the column sections are configured so as to closely abut the column 
sections of a similarly shaped container when the containers are juxtaposed. 
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The present invention relates to stackabfe and nestable open-top containers 
and, more particularly , to a container which is specifically adapted to receive 
perishable food items which require circulation of a cooled air flow. 

Table grapes must be cooled promptly and thoroughly after harvest to 
maintain satisfactory quality. The grapes must be cooled immediately to (1) 
minimize water loss from the fruit, (2) retard the development of decay caused by 
fungi, and (3) reduce the rate of respiration of the fruit. Thus, immediately after 
harvesting, grapes are packaged in a container, or a "lug" as it is referred to in the 
art, and shipped to a temporary storage facility so that they may be cooled to a 
desirable temperature. 

There are three general methods of cooling grapes in the temporary storage 
facility. These methods differ in the manner in which the cooling air is brought 
into contact with the fruit in the lug. 

A first method is commonly known as conduction. In this process, cooled 
air is delivered to an (invented lug. Cooling of the fruit is effected strictly through 
the naturally occurring conduction process. The grapes which are in contact with 
a cold unventcd liner are cooled by conduction. That fruit in turn extracts the heat 
from the grapes deeper in the container by the same process. No air movement 
is involved within the lug. 

A second method is known as parallel flow cooling. In this method, 
cooling air is delivered by fans on the side of the storage room to palletized fruit. 
Two sides of each pallet are exposed to the air flow. Alternatively, the cooling 
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air is delivered downward from ceiling jets placed between pallets with four sides 
exposed. The parallel-flow method may be regarded as approaching natural- 
convection cooling. Here, the velocity of the air along the sides of the containers 
causes turbulence that results in air exchange through the vents of the package. 

Finally, a third and preferred method is known as forced air cooling. In 
this method, air is delivered directly to the fruit by establishing a pressure gradient 
across the lugs placed on a pallet The forced-air method may be considered as 
simply forced-convection cooling. 

Each of the above methods has advantages and disadvantages; however, 
they differ widely in the rate and effectiveness of cooling the grapes. Particularly, 
there is a close relationship between the cooling rate and the accessibility of the 
fruit to the cooling air. When the fruit itself is brought Into close contact with the 
air such as in the forced air cooling method, the cooling time is drastically 
reduced. 

Forced-air cooling is advantageous because the short length of the cooling 
period makes it possible to cool and ship fruit the same day that it is harvested and 
packed. When forced air cooling is used, the grapes can be super cooled to 32° 
F in about 2 hours. This time is critical to the storage life of the grapes and it is 
also imperative to reduce the bottle-neck in grape warehousing. 

Figure 5 illustrates the principle of the forced air cooling method. In the 
forced air cooling process, a vacuum is created on one side of a wall of pallets of 
grapes while cold air is pumped in from the other side of the pallets. Air pulled 
by the fan from the refrigeration compartment (ice, coils, spray, or packed 
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column) is forced through the fruit packs from one side of the lug to the other 
before returning to the compartment. 

The rate of cooling with the forced air cooling process is greatly increased 
over that of the parallel-flow system because the cooling air is brought directly to 
the fruit in the package rather than just to the package. By setting up a pressure 
gradient across the package, dure is a positive flow of cooling air through the 
container from one side to the other providing direct contact with the packed fruit 

Figures 6 and 7 show a forced-air cooling system in operation. In place 
arc eight pallets each containing stacks of six containers each thereon. A plurality 
of pallets may be stacked one upon another on this configuration. 

A vacuum is located to one side of the stacked pallet configuration. A 
flexible baffle or liner is used to enclose the open space between the stacked pallets 
from above and at the end opposite the vacuum. In this manner, a plenum 
chamber is formed in die open space between the separated rows of pallets. 

When the vacuum is operated, air is drawn between the two rows of pallets 
into the plenum chamber. The pressure gradient of the forced air cooling system 
flows (in the direction of the arrows) across the three containers stacked in 
abutting relation to each other. Thus, the vacuum draws cooled air from the outer 
room through the three juxtaposed lugs and up and over the grapes into the plenum 
chamber. 

2. Inscription of The Prior Aft 

Growers of table grapes currently use three different types of containers to 
package and ship table grapes. These known containers utilize wood, corrugated 
cardboard or polystyrene. There is a consensus among the growers and receivers 



of grapes that the table grape containers now in use could use improvement. With 
the increasing concern for recycling as well as the rising price of wood, the 
desirability of a plastic one way shipping container for table grapes manufactured 
with recycled material is very high. 

The primary shipping container now used is called a TKV container which 
is made of wooden ends and a combination of paper and thin wood for the long 
side walls and bottom. The wooden TKV container is a popular package because 
it can be stacked in a configuration three pallets high. The TKV package is also 
popular because it can successfully be utilized in a cold storage facility for an 
extended period of time. 

Prior art alternatives to the wooden TKV box are wax impregnated 
corrugated cardboard and foam polystyrene. The corrugated cardboard box is a 
abort term shipping container which is used in applications where the grapes are 
usually picked and shipped within a period of one week. However, corrugated 
cardboard has a tendency to absorb moisture and fall apart. In addition, 
corrugated cardboard cannot be stacked in a configuration three pallets high 
because of limitations on the strength of the corrugated cardboard. Similarly, the 
polystyrene box does not stack three pallets high and has recycling limitations. 

As discussed above, the specific construction of the container used to ship 
grapes is important to successful fruit harvesting, cooling, storage and shipping. 
Moreover, when using the preferred forced air cooling process, the design of the 
container used to hold the grapes is critical. Air that bypasses the fruit pack has 
little cooling effect and therefore does little to reduce the length of the required 
cooling period. In addition, even relatively small openings around the packages 



can increase significantly the fan capacity required to maintain a given static- 
pressure difference. 



For example, prior art TKV cot 



temporarily during the forced air cooling process. However, when TKV 
containers are used, spacers or cleats are inserted between juxtaposed containers 
which are stacked on top of one another. Also, there are cleats on the lids, 
necessary for attachment With this arrangement, a substantial amount of the 
cooling air flow is lost between the stacked TKV containers. Because the cooling 
air flow directed at the containers will follow the path of least resistance, a large 
quantity cooling air naturally flows between the containers into the open areas 
created by the spacers or cleats, as shown, for example, in Figure 1A. 
Accordingly, because a large quantity of air is lost, the volume of cooling air 
required to maintain a given static-pressure difference is significantly increased. 
In turn, the large increase in required air volume necessitates a great increase in 
fan capacity to cool a given quantity of fruit. Since more power is needed, the 
cost is greater. 

Thus, ideally and for maximum efficiency in a forced-air system, the only 
air that should be permitted to pass through the pallet of containers is that which 
comes into direct contact with the fruit. Ideally there would be no air gap between 
juxtaposed containers which will be used in forced air cooling. There is thus a 
need for a stackable and nestable container which is suitable for storing perishable 
food items and which minimizes the detrimental air flow loss when the container 
is subjected to a forced air cooling process. 
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SUMMARY OF THE INVENTION 

Accordingly, it is a principal object of the present invention to provide a 
stackable and nestable container which is specifically adapted to receive perishable 
food items which require the circulation of a cooled air flow. 

It is a further object of the present invention to provide such a stackable 
and nestable container that is configured so as to closely abut a similarly shaped 
container when the containers are juxtaposed on a pallet, such that the air flow lost 
between the containers is minimized when the containers are subjected to a forced 
.air cooling process. 

It is also a further object of the present invention to provide such a 
stackable and nestable container that achieves the above objects and is also of a 
sufficient strength so that a plurality of containers may be stacked thereon. The 
container should also be easily capable of being secured in a nested configuration. 

Another object of the present invention is to provide such a stackable and 
nestable container that is free of any sharp or rough internal surfaces so that 
perishable food items stored therein are not damaged when brought into contact 
with those internal surfaces. 

Directed to achieving these objects, a novel container is herein provided. 
The container comprises a bottom surface and two pairs of opposed side walls 
integrally joined with the bottom surface. The side walls extend upwardly away 
from the bottom surface and are integrally joined with each other along common 
end surfaces. Thus, the side walls and the bottom surface form a substantially 
rectangular open-top container. Further, the bottom surface is apertured to allow 
for air circulation between containers when stacked. 
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The uppermost surfaces of the side walls collectively form an upper 
container rim. A container lid is adapted to be received along the upper container 
rim. Also, each side wall includes a dropped wall section in a central portion 
thereof along the upper container rim. The dropped wall section comprises a 
portion of the side wall where the upper container rim is recessed a predetermined 
distance from its upper surface downwardly towards the container bottom surface. 
The dropped wall section serves three important functions. First, it facilitates easy 
removal of the container lid. Second, it gives the container a full appearance after 
the perishable food items therein have settled. Finally, the dropped wall section 
aids in the circulation of a cooled air flow to the container. 

Ventilation apertures are formed in each of the side walls. Also, each side 
wall includes a pair of column sections. Each column section includes a recessed 
portion, an inner shelf, and a lower column support. The column sections form 
outer surfaces which project outwardly away from the side walls. 

By using the column section design, all the support geometry for the 
container is located in the corners of the substantially rectangular open-top 
container. Conveniently, two of the opposing panels may be used for venting in 
one direction, and the other two panels may be used to display a label. 

The recessed portions of the column sections extend downwardly away 
from the container rim and terminate in the inner shelf. The inner shelf is 
disposed a predetermined distance above the bottom surface of the container. The 
lower column support comprises a pair of mutually spaced walls or a double wall 
of material and is disposed below the recessed portion and adjacent the bottom 
surface. The inner shelf forms the uppermost surface of each lower column 
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support, and the lowermost surface of each tower column support comprises an 
aperture. 

The recessed portions of the column sections are adapted to receive 
corresponding portions of a similarly shaped container when the containers are 
placed in a nested configuration. The upper container is received within the 
corresponding rec es sed portions in the lower container and rests upon the 
corresponding inner shelves of the lower container. 

The upper container rim comprises a double wall of material around 
substantially its entire periphery. The remaining portion of the periphery 
comprises a single thickness of material. The upper container rim comprises a 
single thickness of material only along those surfaces located adjacent to the 
recessed portions of the column sections. 

With the above design, the double wall construction of substantially the 
entire upper container rim provides the container with sufficient high strength for 
stacking. Further, the single thickness recessed portions of the column sections 
provide suitable surfaces for a nesting configuration. However, the high strength 
of the container Is maintained in these potentially weak single thickness areas by 
the double wall construction of the lower column supports. 

Also, with the novel double to single thickness design, the outer surfaces 
of the column sections are configured so as to closely abut the column sections of 
a similarly shaped container when the containers are juxtaposed. In this manner, 
when a cooled air flow is directed towards the juxtaposed containers, the majority 
of the cooled air flow is directed through the side wall apertures and over the 
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perishable food items. Thus, the cooled air flow lost between the juxtaposed 
containers is minimized. 

The container lid is adapted to be removably received on the upper 
container rim. The lid includes a lip which Fits into a recessed acceptance area 
around the rim of the container. This arrangement ensures that the lid and upper 
rim present a fiat surface when interfitted so mat an adjacent container will lie 
flush against the rim and lid when placed on a pallet. Further, the lid is designed 
to fit securely on the upper container rim during routine shipping, and also be 
easily removed so that the containers may be opened for inspection. 

The lid also includes container lid projections on its upper surface. The 
container lid projections are adapted to be received within the lower column 
support apertures of a similarly shaped container when the containers are disposed 
in a stacked configuration. The lid further includes raised diamond projections 
that extend upwardly away from its upper surface. These diamond projections are 
designed to interface with corresponding gridwork located below the bottom 
surface of a similarly shaped container placed above in a stack. In this manner, 
a container may be located on the lid of a container below and then slid into place 
in the various projection and aperture interlaces. It is then difficult for the 
container to slide in any direction thereafter. 

The surface of the container lid is preferably formed in a lattice shape to 
allow for the ready circulation of air throughout a covered container. Thus, in a 
stacked configuration, air is allowed to freely flow between the apertured bottom 
surface of a first container and through the latticed container lid of a second 



-lo- 2130^73 

Other objects and advantages of the present invention will become more 
apparent to those persons having ordinary skill in the art to which the present 
invention pertains from the following description taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1A is an illustration of a prior art design. 

Figure 1 is a top perspective view of the stackable and nestable container 
of the present invention shown without the container lid in place. 

Figure 2 is a top perspective view of the stackable and nestable container 
of the present invention shown with the container lid in place. 

Figure 3 is an end elevational view, with portions thereof broken away, of 
a pair of adjacent stackable and nestable containers of the present invention. 

Figure 4 is a side elevational view of the stackable and nestable container 
of the present invention. 

Figure 5 shows the principle of the forced air cooling method. 

Figure 6 shows the container of the present invention in a first orientation 
within a forced air cooling system. 

Figure 7 shows the container of the present invention in a second 
orientation within a forced air cooling system. 

Figure 8 shows the double wall construction of a conventional prior art 
container. 

Figure 9 is a cross-sectional view taken along line 9-9 of Figure 1. 
Figure 10 is a cross-sectional view taken along line 10-10 of Figure 1. 
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Figure 11 is an end elevational view, with portions thereof broken away, 
of a pair of adjacent stackable and nestable containers of the present invention. 

Figure 12 is an end elevational view, with portions thereof broken away, 
of a pair of adjacent stackable and nestable prior art containers. 

PET AILED DESCRIPTION OF THE INVENTION 

A common method of achieving a high strength container is to utilize a 
double wall construction around the entire periphery of the upper container rim. 
A typical double wall construction is shown in Figure 8. A double thickness of 
material (128) is used around the entire periphery of the upper rim (116) of the 
prior art container. 

Unfortunately, this construction is not practicable where the container will 
be used to store grapes. As discussed above, a grape lug must be subjected to 
forced air cooling in the initial stage of the grape shipping process. 

Again, the principle behind forced air cooling is that a vacuum is created 
on one side of a wall of pallets of grapes while cold air is pumped in from the 
other side of the pallets. This means that air must flow through vents on one side 
of the container and pass through the inside of the container before flowing 
towards the vacuum on the opposite side of the pallet. 

Because of the nature of this process, the forced air cooling method is less 
effective when the containers don't adequately butt up against each other. If the 
containers are widely spaced, the air flow will take the path of least resistance 
between the packages and thus bypass coming into contact with the grapes. As 
shown in Figure 12, this is the undesirable result when a double wall construction 
is used around the entire upper rim (1 16) of a container. 



The present invention forges a compromise between the desirable strength 
characteristics afforded by the double wall construction and the undesirable effect 
of an air gap between abutting containers. A small gap does exist between the 
containers of the present invention, but this design presents a suitable compromise 
between structural strength and the minimization of the air flow lost between 

In addition to strength and the reduction of lost air flow, the present design 
allows the container to assume a nesting configuration with a similarly shaped 
container. A non-nestable high-strength container with no air gap could easily be 
formed. However, nesting is a necessary feature for a container which must be 
conveniently stored when not in use. 

The container (10) of the present invention is shown in Figures 1 and 2. 
This container (10) is suitable for storage of any food item, but it is particularly 
suitable tor the storage of perishable food items requiring the circulation of a 
cooled air flow. This container (10) is especially adapted for the storage of grapes 
which will be subjected to the forced air cooling process shown in Figures 5-7. 

The container (10) comprises a bottom surface (11), a first pair of opposed 
side walls (12, 14). and a second pair of opposed side walls (13, 15). The pairs 
of opposed side walls (12, 13, 14. 15) are integrally joined with the bottom surface 
(11) and extend upwardly away therefrom. The pairs of opposed side walls (12, 
13, 14, 15) are also integrally joined with each other along common end surfaces. 
Thus the side walls (12, 13, 14, 15) and bottom surface (11) together form a 
substantially rectangular open-top container (10). The bottom surface is apertured 
to allow for air circulation between containers when stacked. 
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The uppermost surfaces of the side walls (12, 13, 14, 15) collectively form 
an upper container rim (16). A container lid (17) is adapted to be removably 
received along the upper container rim (16). Each side wall (12, 13. 14, 15) 
further includes a dropped wall section (27) along a central portion thereof. The 
dropped wall section (27) comprises a portion of the side wall (12, 13, 14, 15) 
where the upper container rim (16) is recessed a predetermined distance from its 
upper surface downwardly towards the container bottom surface (11). The 
dropped wall section (27) facilitates easy removal of the container lid (17), gives 
the container a full appearance after the perishable food items therein have settled, 
and, as explained more fully below, aids in the circulation of a cooled air flow. 

The side walls (12, 13, 14. 15) also include projections (30) which extend 
upwardly away from the upper container rim (16). Each side wall projection (30) 
also includes at least one projection aperture (30a). As discussed more fully 
below, the side wall projections (30) are adapted to be received within 
corresponding recessed apertures in the lower surface of the container lid (17) 
when the container lid (17) is used to cover die container (10). 

The first pair of opposed side walls (12, 14) each include a plurality of 
ventilation apertures (18) formed in a central portion thereof below the dropped 
wall section (27). Similarly, each wall of the second pair of side walls (13. 15) 
also includes ventilation apertures (19) disposed below the respective dropped wall 
section (27). Each wall of the second pair of side walls (13, 15) also includes a 
substantially flat open surface area which may be used to display a label (20). 

Each of the side walls (12, 13, 14. 15) includes a pair of column sections 
(21) disposed near the corners of the rectangular container (10). As best shown 
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in Figure 1, each column section (21) is comprised of a recessed portion (22), an 
inner shelf (23) and a lower column support (24). 

The recessed portion (22) of each column section (21) extends downwardly 
away from the upper container rim (16) and terminates in an inner shelf (23). The 
inner shelf (23) is disposed a predetermined distance above the bottom surface (1 1) 
of the container (10). The column sections (21) further comprise a lower column 
support (24). This lower column support (24) is made up of a double wall of 
container material. The lower column support (24) is disposed below the recessed 
portion (22) in the column section (21) and adjacent the bottom surface (1 1) of the 
container. The inner shelf (23) forms the uppermost surface of the lower column 
support (24), while the lowermost surface of each lower column support (24) 
comprises an aperture (25). 

By using the column section (21) design, all the support geometry for the 
container is located in the corners of the substantially rectangular open-top 
container. Tims, a flat panel is provided between the column sections (21) along 
each side wall (12, 13, 14, 15). Conveniently, and in a preferred embodiment, 
two of the opposing panels may be used for venting in one direction, and the other 
two panels may be used to display a label (20). 

The column sections (21) form outer surfaces (25) which project outwardly 
away from die side walls (12, 13, 14, 15). As discussed more fully below, the 
outwardly projecting profile of these outer surfaces (26) is essential to assuring the 
maximum possible cooling air flow. 

The recessed portions (22) of the column sections (21) are adapted to 
receive corresponding portions of a similarly shaped container when the containers 



are placed in a nested configuration. The outer surfaces (26) of the column 
sections (21) of an upper container are received within the corresponding recessed 
portions (22) in the column sections (21) of a lower container. When nested, the 
upper container rests upon the corresponding inner shelves (23) of the lower 

The upper container rim (16) comprises a double thickness of material (28) 
around substantially its entire periphery. The remainder of the periphery of the 
upper container rim (16) comprises only a single thickness of material (29). As 
best shown in Figure 10, the upper container rim (16) comprises a single thickness 
of material (29) only along those surfaces located adjacent to the recessed portions 
(22) of the column sections (21). 

This novel double to single thickness construction serves several important 
functions. First, the double wall construction (28) around substantially the entire 
periphery of the upper container rim (16) provides sufficient strength to the 
container for stacking. Second, the single thickness construction (29) in the areas 
of the column sections (21) allows the container to easily assume a nesting 
configuration with a similarly shaped container. Third, the double thickness 
construction (28) of the lower column support (24) maintains the overall high 
strength of the container in the potentially weak single thickness areas (29) formed 
by the recessed portions (22) of the column sections (21). Fourth, the novel 
double to single thickness construction provides a column section (21) with an 
outer surface (26) that projects outwardly away from the side walls (12, 13, 14, 
15) such that the container will closely abut with a similarly shaped container. 
Finally, the double thickness construction of the lower column support (24) 



provides the container with a smooth lower internal surface that will not damage 
perishable food items that come into contact therewith. These features are 
discussed more fully below. 

Ideally, for maximum strength, the container would comprise a double 
thickness of material around the entire periphery of the upper rim. The double 
wall construction method typically provides a sufficiently high strength to a 
container for stacking with the minimum expense of raw materials. However, the 
container of the present invention will be used to store grapes during a forced air 
cooling process. Thus, for efficient and maximum air flow, the container must be 
capable of closely abutting a similarly shaped container when the containers are 
stacked on a pallet As shown in Figure 12, a double wall construction (128) 
around the entire rim (116) is ineffective in this regard. In addition, the container 
must be capable of attaining a nesting configuration to provide for easy storage 
when not in use. The container of the present invention achieves these objects in 
the following manner. 

By utilizing a double thickness (28) around substantially the entire 
periphery of the upper container rim (16), die present design takes advantage of 
the high strength characteristics of the double wall construction method. Thus, the 
container (10) is of sufficient strength for stacking a plurality of containers 
thereon. The container is capable of achieving a top strength of approximately 
800-1000 lbs and, unlike other prior art grape lugs, is stackable three pallets high. 

The recessed portions (22) of the column sections (21) where the upper 
container rim (16) comprises only a single thickness (29) also serve a vital function 
to the present design. These portions (22) provide suitable receiving surfaces for 



a similarly shaped container when the containers are placed in a nesting 
configuration. Furthermore, the single thickness (29) section desirably terminates 
in the inner shelf (23). The shelf (23) itself serves two important functions. First, 
the shelf (23) helps to stabilize the entire column section (21) and make this 
section rigid. Second, and more importantly, the shelf (23) acts as a "step" on 
which a nesting upper container rests. This shelf (23) or "step" creates a flat 
surface so that nesting boxes rest squarely without riding up on each other. 

Even though the high strength double thickness construction is not used 
around the upper container rim (16), the high strength quality of the container (10) 
is maintained. In the potentially weak single thickness areas (29) around the 
column sections (21), a double thickness construction (28) is employed in the 
lower column supports (24) along the bottom surface of the container (10). This 
configuration is best shown in Figure 9. 

The double wall construction (28) along the lower column supports (24) 
actually serves two important functions. First, it effectively "ties" together the 
break in the double wall along the upper container rim (16), thus minimising the 
effect of a potential weak spot. Second, as shown in Figure 9 and unlike a typical 
double wall container, it eliminates the negative effects of contoured walls in the 
interior bottom third of the crate. Since any curves, corners, or edges pose the 
potential risk of bruising or otherwise damaging the perishable food items within 
the container, a smooth wall is the best way to protect quality. This is most 
important towards the bottom of the container, where the weight from the food 
items above creates the greatest pressure on the food items below. 



In addition to the above advantages, the novel double to single thickness 
constntction design is vital to the effectiveness of the forced air cooling process 
performed on the perishable food items held within the container. Because a 
single thickness (29) of material is used around the upper container rim (16) at 
selected locations, when two similarly shaped containers butt-up side by side (as 
shown in Figures 3 and 11), there is a minimal air gap between them. 
Comparatively, as shown in Figure 12, the prior art double wall containers 
necessitate substantially larger air gaps between juxtaposed containers. 

More specifically, the column sections (21) are configured so as to form 
outer surfaces (26) which project outwardly away from the respective side walls 
(12, 13, 14, 15). Because of the double to single thickness construction, these 
outer surfaces (26) will closely abut with the outer surfaces (26) of an adjacent 
container placed on a pallet. In this manner, when a cooled air flow is directed 
towards the juxtaposed containers, the majority of the cooled air flow is directed 
through the side wall apertures (18 or 19) and over the perishable food items. The 
cooled air flow lost between the juxtaposed containers is thus minim ized. 

In a further aspect of the present invention, the container lid (17) is adapted 
to be removably received on the upper container rim (16). The lid includes a top 
surface and a bottom surface. The lid (17) further includes a lip (31) which fits 
into a recessed acceptance area (16a) around the rim (16) of the container. This 
arrangement ensures that the lid (17) and upper rim (16) present a flat surface 
when interfitted so that an adjacent container will lie flush against the rim (16) and 
lid (17) when placed on a pallet. 
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On its lower surface, the lid includes a plurality of tab projections disposed 
within a plurality of recessed apertures. The recessed apertures are adapted to 
receive corresponding side wall projections (30) when the lid (17) is used to cover 
the container (10). Further, the tab projections are adapted to be securely received 
within the corresponding side wall projection apertures (30a) of the container to 
be covered. In this manner, the lid fits securely to the container during routine 
shipping, but is easily removed so that the containers may be opened for 
inspection. 

The container lid (17) also includes container lid projections (31) on its 
upper surface. The container lid projections (31) are adapted to be received within 
die lower column support apertures (25) of a similarly shaped container when the 
containers are disposed in a stacked configuration. The lid (17) also includes 
raised diamond projections (32) that extend upwardly away from its upper surface. 
These diamond projections (32) are designed to interface with corresponding 
grid work located below the bottom surface of a similarly shaped container placed 
above in a stack. In this manner, a container may be located on the lid (17) below 
and then slid into place in the various projection and aperture interfaces. It is then 
difficult for the container to slide in any direction thereafter. 

The surface of the container lid (17) is preferably formed in a lattice shape 
to allow for the ready circulation of air throughout a covered container. Thus, in 
a stacked configuration, air is allowed to freely flow between the apertured bottom 
surface (11) of a first container and through the latticed container lid (17) of a 



The container (10) may be used in one of two configurations during the 
forced air cooling process. Either pair of side walls (12, 14 or 13, IS) may be 
oriented to receive the cooling air flow. In a first and preferred configuration, the 
first pair of side walli (12, 14) are situated to receive the cooling air flow. Thus, 
cooled air is forced through the container (10) via the ventilation apertures (18) 
and the open space defined by the dropped wall sections (27) on each respective 
side (12, 14). This arrangement provides for the maximum possible flow of 
cooled air to the container (10). A pallet of containers (10) is shown in this forced 
air cooling configuration in Figure 6. 

An alternative and less preferred configuration orients the second pair of 
side walls (13, 15) to receive the cooled air flow. With this configuration, air is 
forced through the container via the ventilation apertures (19) and the open spaces 
defined by the dropped wall sections (27) on each respective side wall (13, IS). 
However, a lesser amount of cooled air flow is allowed through the container (10) 
with this arrangement since the ventilation apertures (19) are smaller in size than 
those (18) in the other pair of side walls (12, 14). These apertures (19) are 
smaller so that a label (20) may be placed along an open surface area of these side 
walls (13, IS) The label (20) thus takes up an amount of space which cannot be 
used for ventilation. A pallet of containers (10) is shown in this forced air cooling 
configuration in Figure 7. 

Prom the foregoing detailed description, it will be evident that there are a 
number of changes, adaptations and modifications of the present invention which 
come within the province of those skilled in the art. However, it is intended that 



all such variations not departing from the spirit of the invention be considered 
within the scope thereof as limited solely by the claims appended hereto. 



WHAT IS CLAIMED B: 

1. A stackable and nestable container comprising a bottom surface, a first pair 
of opposed side walls integrally joined with said bottom surface and extending 
upwardly away therefrom, a second pair of opposed side walls integrally joined 
with said bottom surface and extending upwardly away therefrom, said first and 
second pain of opposed side walls being integrally joined with each other along 
common end surfaces thereof to form with said bottom surface a substantially 
rectangu l ar open-top container, the uppermost surfaces of said first and second 
pairs of opposed side walls collectively forming an upper container rim, and a 
container lid adapted to be removeably received along said upper container rim, 
wherein the improvement comprises: 

each wall of said first and second pairs of opposed side walls including a 
pair of column sections, each said column section including a recessed portion, an 
inner shelf and a lower column support; 

said recessed portions extending downwardly away from said container rim 
and terminating in said inner shelf, said inner shelf being disposed a predetermined 
distance above said bottom surface of said container; 

each said column section further comprising a lower column support, said 
lower column support comprised of a double thickness of material and disposed 
below said recessed portion and adjacent said bottom surface, said inner shelf 
forming the uppermost surface of each said lower column support; 

said recessed portions of said column sections adapted to receive 
corresponding portions of a similarly shaped container when said containers are 
placed in a nested configuration, the upper container being received within the 
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corresponding recessed portions in the lower container and resting upon the 
corresponding inner shelves of the lower container; 

said upper container rim comprising a double thickness of material around 
substantially its entire periphery, the remaining portion of said periphery of said 
upper container rim comprising a single thickness of material, said periphery of 
said upper container rim comprising a single thickness of material only along those 
surfaces located adjacent to said recessed portions of said column sections; and 

wherein the double thickness construction of substantially the entire upper 
container rim provides the container with sufficient high strength for stacking, 

wherein the recessed portions of the column sections where said upper 
container rim comprises only a single thickness provide suitable surfaces for a 
nesting configuration, and 

further wherein said high strength of said container is maintained in 
potentially weak areas by the double thickness construction of the lower column 
supports of the column sections where said upper container rim comprises only a 
single thickness. 

2. The stackable and nestable container of claim 1 wherein each wall of said 
first, and second pairs of opposed side walls further includes projections which 
extend upwardly away from said upper container rim, and said container lid 
further includes recessed apertures on its lower surface thereof, said side wall 
projections adapted to be received within said recessed apertures of said container 
lid when said container lid Is used to cover said container. 

3. The stackable and nestable container of claim 1 wherein the lowermost 
surface of each said lower column support comprises an aperture, and wherein said 
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container lid also includes container lid projections on its upper surface, said 
container lid projections adapted to be received within the lower column support 
apertures of a similarly shaped container when said containers are disposed in a 
stacked configuration. 

4. A stackable and nestable container for perishable food items requiring the 
circulation of a cooled air flow comprising a bottom surface, a first pair of 
opposed side walls integrally joined with said bottom surface and extending 
upwardly away therefrom, a second pair of opposed side walls integrally joined 
with said bottom surface and extending upwardly away therefrom, said first and 
second pairs of opposed side walls being integrally joined with each other along 
common end surfaces thereof to form with said bottom surface a substantially 
rectangular open-top container, the uppermost surfaces of said first and second 
pairs of opposed side walls collectively forming an upper container rim, and a 
container lid adapted to be removeably received along said upper container rim, 
wherein the improvement comprises: 

each wall of said first and second pairs of opposed side walls including 
apertures formed therein; 

each wall of said first and second pairs of opposed side walls including a 
pair of column sections, each said column section including a recessed portion, an 
inner shelf and a lower column support; 

said recessed portions extending downwardly away from said container rim 
and terminating in said inner shelf, said inner shelf being disposed a predetermined 
distance above said bottom surface of said container; 

each said column section further comprising a lower column support, said 



tower column support comprised of a double thickness of material and disposed 
below said recessed portion and adjacent said bottom surface, said inner shelf 
forming the uppermost surface of each said lower column support; 

said recessed portions of said column sections adapted to receive 
corresponding portions of a similarly shaped container when said containers are 
placed in a nested configuration, the upper container being received within the 
corresponding recessed portions in the lower container and resting upon the 
corresponding inner shelves of the lower container, 

said column sections forming outer surfaces which project outwardly away 
from said side walls; and 

wherein said outer surfaces of said column sections are configured to 
closely abut the column sections of a similarly shaped container when said 
containers are juxtaposed, such that when a cooled air flow is directed towards 
said juxtaposed containers, the majority of the cooled air flow is directed through 
said side wall apertures and over said perishable food items, and the cooled air 
flow lost between the juxtaposed containers is minimized. 

5. The stackable and nestable container of claim 4 wherein said lower column 
support forms a smooth internal surface for said container such that perishable 
food items placed within said container arc not damaged when forced into contact 
with said lower column support. 

6. A stackable and nestable container for perishable food items requiring the 
circulation of a cooled air flow comprising a bottom surface, a fust pair of 
opposed side walls integrally joined with said bottom surface and extending 
upwardly away therefrom, a second pair of opposed side walls integrally joined 
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with said bottom surface and extending upwardly away therefrom, said first and 
second pairs of opposed side walls being integrally joined with each other along 
common end surfaces thereof to form with said bottom surface a substantially 
rectangular open-top container, the uppermost surfaces of said first and second 
pairs of opposed side walls collectively forming an upper container rim, and a 
container lid adapted to be removeably received along said upper container rim, 
wherein the improvement comprises: 

each wall of said first and second pairs of opposed side walls including 
apertures formed therein; 

each wall of said first and second pairs of opposed side walls including a 
pair of column sections, each said column section including a recessed portion, an 
inner shelf and a lower column support; 

said recessed portions extending downwardly away from said container rim 
and terminating in said inner shelf, said inner shelf being disposed a predetermined 
distance above said bottom surface of said container; 

each said column section further comprising a lower column support, said 
lower column support comprised of a double thickness of material and disposed 
below said recessed portion and adjacent said bottom surface, said inner shelf 
forming the uppermost surface of each said lower column support; 

said recessed portions of said column sections adapted to receive 
corresponding portions of a similarly shaped container when said containers are 
placed in a nested configuration, the upper container being received within the 
corresponding recessed portions in the lower container and resting upon the 
corresponding inner shelves of the lower container; 
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said column sections forming outer surfaces which project outwardly away 
from said side walls; 

said upper container rim comprising a double thickness of material around 
substantially its entire periphery, the remaining portion of said periphery of said 
upper container rim comprising a single thickness of material, said periphery of 
said upper container rim comprising a single thickness of material only along those 
surfaces located adjacent to said recessed portions of said column sections; and 

wherein the double thickness construction of substantially the entire upper 
container rim provides the container with sufficient high strength for stacking, 

wherein the recessed portions of the column sections where said upper 
container rim comprises only a single thickness provide suitable surfaces for a 
nesting configuration, 

wherein said high strength of said container is maintained in potentially 
weak areas by the double thickness construction of the lower column supports of 
the column sections where said upper container rim comprises only a single 
thickness, and 

further wherein said outer surfaces of said column sections are configured 
to closely abut the column sections of a similarly shaped container when said 
containers are juxtaposed, such that when a cooled air flow is directed towards 
said juxtaposed containers, the majority of the cooled air flow is directed through 
said side wall apertures and over said perishable food items, and the cooled air 
flow lost between the juxtaposed containers is minimized. 
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FIG. 12 
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